Investigating Differences in Preservice Science Teachers’ Resource Management Strategies in Preparing Laboratory Report  by İnaltun, Hüseyin et al.
 Procedia - Social and Behavioral Sciences  116 ( 2014 )  4140 – 4144 
1877-0428 © 2013 The Authors. Published by Elsevier Ltd. Open access under CC BY-NC-ND license.
Selection and/or peer-review under responsibility of Academic World Education and Research Center.
doi: 10.1016/j.sbspro.2014.01.905 
ScienceDirect
5th World Conference on Educational Sciences - WCES 2013 
Investigating differences in preservice science teachers’ resource 
management strategies in preparing laboratory report 
Hüseyin İnaltuna *, Meltem Irmakb, Hilal Yanış b, Jale Ercanc  
aMustafa Kemal University, Alahan, Hatay 31034, Turkey 
bGazi University, Teknikokullar, Ankara 06500, Turkey 
cBozok University,  Erdoğan Akdağ Campus, Yozgat 66900,Turkey 
Abstract 
This study examined differences in students' reported resource management strategies used in laboratory report preparation with 
respect to grade level and quality of laboratory reports. The differences in these groups were examined in terms of resource 
management strategies (time and study environment, effort regulation, peer learning, and help seeking). The study includes 81 
freshmen, 86 sophomore and 82 juniors who are enrolled in laboratory courses in elementary science education program of the 
same university.  Motivated Strategies Learning Questionnaire – Turkish Version (MSLQ-TV) was used for data collection. 
Moreover, a rubric developed by researchers was used for analyzing quality of laboratory reports (high-, medium-, and low-
quality).The differences in Turkish pre-service science teachers’ resource management strategies used in laboratory report 
preparation were discussed with instructional implications for teacher education programs.  
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1. Introduction 
Educational standards needs to be improved in today’s world, because of increasing competition in business life. 
Individuals are supposed to use some strategies to meet these standards effectively. Resource management is an 
important strategy which is stated in these strategies. Considering today’s college students, it can be seen that 
resource management strategies gain importance; because, they need to complete lots of homework in several 
courses. To perform these tasks, a college student needs to arrange time, resources and study environment. 
Developing these strategies is an important factor that affects students’ school life and future career. 
Resource management strategies constitute an important part of self-regulation. Zimmerman (2000) defines self-
regulation as self-generated thoughts, feelings, and behaviors that are oriented to attaining goals. Moreover, self-
regulation requires choosing and implementing a number of strategies to achieve these goals. Pintrich, Smith, Garcia 
and McKeachie (1993) identify resource management as one of the self-regulation strategies that differs from 
cognitive strategies. Resource management strategies consist of four sub-dimensions as organizing time and study 
environment, effort regulation, peer learning and help seeking. Organizing time and study environment is about 
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planning study time and arranging study environment out of school. Effort regulation dimension includes insistence 
of students about doing difficult or boring tasks. The last two sub-dimensions include asking for help when needed. 
However, help-seeking is a more comprehensive strategy in which searching library, obtaining expert opinion and 
so on can be included instead of seeking help only from peers. 
 The relationship between students’ academic achievement and homework habits had been investigated in past 
years (Cooper &Valentine, 2001; Trautweinet, Köller, Schmitz, & Baumert, 2002). However, in recent years this 
research trend has shifted toward investigating effects of homework on students’ self-regulation strategies 
(Zimmerman & Kitsantas, 2005; Kitsantas & Zimmerman, 2009).These studies have revealed that there is a positive 
relationship between students’ use of self-regulatory learning strategies and homework. However, conducting these 
research in different cultures is important to contribute to the literature. Moreover, clarifying relationship between 
self-regulatory learning strategies and homework has potential for directing instructional implications.  
Being one type of homework frequently used in college laboratory courses, laboratory report preparation has an 
important role in science education. Writing laboratory report as a form of formal writing promotes learning in 
science (Hofstein & Lunetta, 2003). Preparing qualified laboratory reports requires considering different issues such 
as theoretical background, experimental procedures, data collection, and analysis and so on. Students’ resource 
management strategies in writing laboratory report may help to increase quality of laboratory reports.  
In the literature, grade level was also considered as a factor affecting students’ resource management strategies 
(Hong, Peng, & Rowell, 2009). Grade level may affect students’ resource management strategies in writing 
laboratory reports.  
Therefore, this study aimed to identify differences in students' reported resource management strategies used in 
laboratory report preparation with respect to grade level and quality of laboratory reports.  For this purpose, the 
following research questions are investigated: 
1. Is there any significant difference in students’ resource management strategies which they use in laboratory 
report preparation with respect to laboratory reports quality level (high-, medium-, low-quality)? 
2. Is there any significant difference between students’ resource management strategies which they use in 
laboratory report preparation with respect to grade level (freshmen, sophomore, and junior)? 
2. Method 
2.1. Research design 
 
In this research causal-comparative research methodology was used. The differences in resource management 
strategies used in laboratory report preparation was investigated among intact groups. The differences were 
investigated across grade level and laboratory report quality level. The research was conducted with 81 freshmen, 86 
sophomore and 82 junior students who are enrolled in laboratory courses in elementary science education program.  
2.2. Instruments 
 
Data were collected through Motivated Strategies Learning Questionnaire – Turkish Version (MSLQ-TV) 
(Haşlaman, 2005) which was originally developed by Pintrich, Smith, Garcia and McKeachie (1991). It is a self-
report, Likert-scaled instrument which range from 1 to 7. MSLQ includes one section for motivation based on 
general social cognitive model of motivation and one section for learning strategies based on cognitive view of 
learning and information processing in original format. However, in this study, only the resource management 
section under the learning strategies scale was used. There are four constructs being measured under the resource 
management section which are time and study environment (7 items), effort regulation (5 items), peer learning (3 
items) and help seeking (4 items). The reliability of the translated version of the scale was reported as 0,8826 in 
total. In this study, the items in the scale was adopted to laboratory  
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report preparation and piloted with 114 students. At the end of the pilot study, Cronbach’s alpha reliability 
coefficient was calculated as 0,741 for the whole instrument. 
In order to evaluate the laboratory reports quality (high-, medium-, and low-quality), a rubric was developed by 
researchers (Table 1). Rubric includes 6 parts, namely, introduction, experimental procedure, results, discussions, 
grammar and spelling, and formatting. The reports were evaluated out of 100 points.  
 
Table 1. Laboratory report grading rubric 
 
 Beginning or 
incomplete 
Developing Accomplished Exemplary 
Introduction and theoretical background 5 points 10 points 15 points 20 points 
Experimental procedure 4 points 8 points 12 points 16 points 
Results:data,figures,graphs, table etc. 6 points 12 points 18 points 24 points 
Discussion and Conclusion 6 points 12 points 18 points 24 points 
Grammer and use of language 2 points 4 points 6 points 8 points 
Formatting and appearance 2 points 4 points 6 points 8 points 
 
The authors, who are the teaching assistants of the laboratory courses, evaluated the laboratory reports of the 
students by following the detailed guidelines of the grading rubric. In order to calculate inter-rater reliability two of 
the authors evaluated five percent of the total reports and an inter-rater reliability analysis using the Cronbach Alpha 
statistic was performed (Crocker &Algina, 1986). The inter-rater reliability was found to be Cronbach alpha = 
0.892, 95% CI (0.108, 0.937). 
2.3. Participants 
 
The reports were grouped according to the scores as low-, medium-, and high-quality within each grade in order 
to investigate the reported resource management strategies in laboratory preparation for different quality levels.  
Students’ laboratory report scores in the bottom (i.e., the lowest to 33th percentile) were assigned as the low-quality 
reports; reports with scores in the middle (i.e., 33th to 67th percentile) to the medium-quality reports; and reports 
with scores in the top (i.e., 67th percentile to the highest score) to the high-quality reports.  
There were 18 freshmen students with low, 33 with medium, and 35 with high quality reports; 27, 30 and 25 
sophomore students, respectively; and 37, 23, and 21 junior students, respectively, a total sample size 249. Sample 
size for each quality level and grade level was represented in Table 2.  
 
Table 2. Means and standard deviations of resource management scores by report quality and grade 
 
Resource management 
strategies 
 Freshmen(n=81)  Sophomore(n=86)  Junior(n=82)  
 M (SD) n M (SD) n M (SD) n 
Time and Study 
Environment 
Low  5.21 (.23) 18 5.02 (.20) 27 5.19 (.14) 37 
 Medium  5.36 (.13) 33 5.37 (.13) 30 5.42 (.19) 23 
 High  5.28 (.14) 35 5.42 (.17) 25 5.80 (.17) 21 
Effort Regulation Low  4.55 (.20) 18 4.64 (.16) 27 4.65 (.09) 37 
 Medium  4.55 (.12) 33 4.51 (.13) 30 4.34 (.18) 23 
 High  4.35 (.14) 35 4.59 (.15) 25 4.56 (.15) 21 
Peer Learning Low 3.70 (.28) 18 4.25 (.31) 27 3.90 (.20) 37 
 Medium  4.13 (.21) 33 3.89 (.26) 30 4.22 (.25) 23 
 High 4.31 (.14) 35 3.55 (.29) 25 5.09 (.22) 21 
Help Seeking Low 4.88 (.21) 18 4.72 (.21) 27 4.86 (.14) 37 
 Medium  4.67 (.14) 33 4.64 (.17) 30 4.78 (.20) 23 
 High  4.44 (.12) 35 4.75 (.19) 25 5.38 (.18) 21 
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2.4. Data analysis 
 
To examine research questions, two multivariate analysis of variance (MANOVA) was performed with four 
dependent variables and two separate independent variables, report quality and grade level. For multivariate results, 
the Wilks' lambda criterion was applied. When significant differences were reached, separate differences were 
sought with Tukey HSD post-hoc test.  
3. Results  
3.1. Report quality 
 
There were four dependent variables (time and study environment, effort regulation, peer learning and help-
seeking) in interest and one independent variable (report quality) with three levels (high-, medium-, and low-
quality); therefore, multivariate analysis of variance (MANOVA) was conducted to answer first research question. 
Preliminary assumption testing was conducted to and it was revealed that assumptions for sample size, multivariate 
normality, linearity, multicolliniearity and singularity, and homogeneity of variances were met.  
After checking the assumptions of MANOVA, analysis was conducted. The results revealed that there was a 
statistically significant mean difference among the participants who have different quality of reports on the 
combined dependent variables, F (3, 249) = 2.26, p = .000; Wilks’ Lambda = .93; partial eta squared = .04 
indicating small effect size.  
Between- subjects effects were examined to better understand the difference in relation to each of dependent 
variables. When the results for the dependent variables were considered separately, the only difference to reach 
statistical significance, using a Bonferonni adjusted alpha level of .012, were time and study environment 
management, F (2, 256) = 3.14, p = .004, partial eta squared = .03. In order to identify where the significant 
differences lie, post-hoc analyses were conducted. Post-hoc comparisons using the Tukey HSD test showed that the 
mean scores of students with high-quality reports (M = 5.46, SD = .09) was significantly different, p = .044, from 
students with low-quality reports (M = 5.14, SD = .10) in terms of using time and study environment management 
strategies. The other groups did not differ significantly from each other. 
3.2. Grade level 
 
In order to answer the second research question, another MANOVA was conducted with grade level as 
independent variable. The same procedure was followed for assumption check and analysis. There was statistically 
significant difference in resource management strategies with regard to grade level, F (3, 249) = 1.41, p = .000; 
Wilks’ Lambda = .96; partial eta squared = .03 indicating small effect size. After between-subjects effects 
examination with a Bonferonni adjusted alpha level of .012, help-seeking variable was determined as the only 
variable which has significantly different results, F (2, 256) = 3.52, p = .031, partial eta squared = .03.  
Post-hoc comparisons using the Tukey HSD test indicated that the mean score for junior (M = 4.97, SD =.11) was 
significantly different from freshmen (M = 4.62, SD = .08), p = .031 in terms of help-seeking strategies.  
4. Discussion  
To investigate the difference in resource management strategies used in laboratory report preparation with respect 
to laboratory report quality level, MANOVA was conducted. Results indicated that there was significant difference 
only in time and environment management sub-dimension. This difference was only seen between students who 
have high-quality reports and low-quality reports. Unsurprisingly, quality of reports heavily depends on time and 
study environment management, since the students who use these strategies plan and use their time efficiently and 
they can also overcome the distractors in the study environment. An environment without distractors may facilitate 
the better concentration. Therefore, students can write required theoretical information, experimental procedure, data 
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collection and analysis in appropriate way. They can concentrate on interpretation of the results, figures and graphs, 
and write meaningful discussions on them.  
The relationship between the quality of the reports and resource management strategies can be further 
investigated. This study is limited to the items included in the scale in terms of assessing the resource management 
strategies. Although significant differences were not found in each sub-dimension, different results can be obtained 
with detailed qualitative research. Further research can be conducted to handle the limitations of this study by using 
researcher-completed instruments rather than self-report instruments.  
For the second research question, there was significant difference in one sub-dimension of resource management 
strategies. Juniors outperformed in help seeking strategies than freshmen. They reported that they use help-seeking 
strategies in laboratory report preparation. Since juniors are more accustomed to the campus resources such as 
library, laboratories or computer centers, they can reach knowledge resources more easily than freshmen. The 
freshmen are not familiar with the instructors, so they may have difficulties in asking help from them. To overcome 
the problems of freshmen in help-seeking, orientation can be given to introduce the resources in the campus and the 
city.  
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